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Sunwnary

The Los Alamos frer--lpctrnn laser (FFL) is heinq

modi, iecl to test a scheme for recowerinq most of the
powpr in the residual ?O-MP’v electrrrn beam hy rterr=l-
era!ing the microhunchef in a lin~ar stanrlinq-wa,~r=
accelerator and Iisinq the rrrovprprl Pnerqy to accel~r-
ar.P new beam. A varial~lr-couplPr Irrw-powpr model t.+at
resonantly couples the ar.rplpratrrr anrfrterpler~tnr
Structures has hwn built and t.pstt?d. Flymixinq thp
T[l~~l and TFlqp modf?~. [his rfevicp n~rmits cnntinunilc,
varlat.irrnnf thr decelerator fields relativp to the
accelerator field? thl’mlqh a ranqr rrf 1:1 tr 1:7.<.
Pllasp rlifferenre~ betwpen thr t,wnst.ruc!urps hre k~n!
!JFlnw 1“ nnll arp inripnenrtent(I’ Ionwpr-flow rtirprt1,)1).
T}lr rf pnhPr is dlsn fpd t{] II](, !WII $Iructiirp,, t llri]uqh

this rnuplinq rfevirr. !Ieasllrmrnt< werp al,., !I:,,,iv nl]
,1 t,hrrp-pl)st-l[,atlr[lvariat)lp roll!]lrrthat II,,)prnmis-
illqfandidatr fur tlIo s,mw task.
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PI] = beam power, and Pcav . cavity power.

This pdper reports the results of tests made on
a low-powPr couplsr model tha: meets the requirem~nts
and on another cou~lpr that is a goad candidate f(,,.
the sme task.

Description of Variable Coupler..——_ ———

A schemalic diagram of thr variable coupler cho-

sen and tested is shown in Flq. ?. The coupler ron-
sists c,f a r.pnter cell (coupled tn the waveq,.lidc

thrnuqh an iris) and tm resonant coupling cells. Th~
coupling cells are desiqned to bolt onto th~ standard
wav~quirlp flanqps at the midpr)ints of thp acceleratnr~
(rxistinq) and decelerators (nnw im=+nq fabricattvf).
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Measurements, Scaling, and Results

The FEL accelerator cavities were not available
for testing of the low-power coupler model. Instead,
the accelerator and decelerator were replacr=d by ex-
isting 8- ~~d 5-cell accelerator structures., respec-
tively, which were of similar desiqn. Meas,lrements
made using these cavities werE scaled to Lhe final
cavities and results checked when the latter became
available.

The measurement seauence was as follows:
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I i qurr

Coupler was isalated; center-cell tuners
inserted to equal depth (tha: is k? = kq);
kz and kq were extracted from the coupler
made-spectrum.
Perturbation measurements were made with t?n-
tire system coupled to determine relative
field strenqths in each structure as Ihe
center-cell tuner positions werr warird.
Couplinq constdnts k

1’
k~, and relative storetl

enerqies per cell (H were extrmtpd from
data.

Relative phases of the fields in the R- and

5-cell structurt?s were mpasured a% the rf
drive was moved to different partf of thr iY\-
tem and the tur,pr posi tion~ varied,
The Q of the fl-cel1 structurp was ocqradvd I)y
a factor cf ~?, and the r~lativv ph,ls~s re-
measured.

The waveguide couplinq ftictor ((4, ) arul
unloaded () of the courI 1A \y\l Pm (()( ) wrrl,
measured,
The waveguii.lt’cnuplinq factor (R,) of IIMI
5-cell s.trurture was measurr(l.
lh~ (]nf the couplw center f’rll ((Jc() wd~
mraswred with thv couplinq ((,11 !,lnt~ IJIM}II
over with ~lumirlum L:JPP (IIV inq An llnflpr-
t=~timatu 01 [Jr .
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coupler model was coupled to them and t:,e parameters
were remeasured. Remeasured values are compared with
scaled values in Table I.

TABL[ [
SCALEII AND MEASURED PARAMETERS

Scaled t4easured.— ——— .

k’1 0.027 0.0273
k’4 0.023 0.0223
U’cc 0.0?4 0.023
()’13 0.04i [).041
IJ’]5 0. 029rl [].0?72

Q’c ‘,660 11,100
!3’C 3.63 4.R6
Range of El~/El~ ?.5 2.?

Ttlr[)rIf the center cell ((ICC! was calculated from
t,l;eahov(, measurements to he Q(:C ‘ 543. This hiqher

v~ltie confirms that th~ mei+surement of the cfntt?r-cell
Qqave an uu(lt!WSLiIIIdLe bec~use nf Lhe taped slots and
would account for Lh[’discrepancies h~twpen the scalml
and rnea~ured values of R’c and Q’c in Table 1.
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Fig. 5. ‘~hree-post bridge cJupler: (1) cy-lindrical

cavity, (?) loadinq posts, and (3) eccentric tabs.
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